Introduction 14
Antarctic soils are known for being very diverse in morphology, chemistry, texture 15 and mineralogical composition. Essential pedodiversity within the Antarctic is caused by 16 properties, and organic compounds contents. It was shown that the TOC and organic matter 6 humification degree are quite changeable in soils of different latitudes, which is affected by 7 the humus precursors quality, thickness of the friable debris, and climatic conditions 8 (Abakumov, 2010a, b) . 9
In fact, Antarctic soils contain low soil TOC, however, their content is quite different. 10
They vary from zero levels in ahumic regolith soils (Ugolini and Bockheim, 2008; Campbell 11 and Claridge, 1987; Bockheim, 2013) to 3-4% in soils under mosses, lichens, cereals 12 (Abakumov, 2010b , Simas et al., 2008 , to even 30-40% of organic matter in soils formed 13 under guano (Simas et al, 2007) . The differences in C/N ratios are known as more sufficient 14
for Antarctic soils, and change from 70 in polar deserts to 2-3 in guano-enriched soils of the 15 maritime Antarctic (Abakumov, 2010b) . 16 TOC is presented not only by colloidal forms of humus (humic and fulvic acids, 17 humin), but there is also an essential portion of detrite forms that provide organic carbon 18 redistribution (Hopkins et al, 2008) or endolitic accumulation of organic matter (Vestal, 1988; 19 Abakumov et al., 2010b; Mergelov et al., 2012). The humification degrees are differentiated 20 lesser between the soils of Antarctic zones. Thus, the humification index-the ratio of carbon 21 of humic acids to fulvic acids (Cha/Cfa)-belong to the fulvate (less than 0.5) or humate-22 fulvate (0.5-1.0) type. Therefore, there is not a high intensity of humification or organic 23 matter transformation in these polar soils. But we can expect essential differences caused by 24 local conditions differing from geographical climatic gradients. 25
Previous works analysed changes of microbial biomass and respiration rates along the 26 geographical gradient of polar regions. It was shown that metabolical activity is relatively 27 higher in Sub-Antarctic soils in comparison to continental soils (Gilichinskiy et al., 2010) . values, paired t-test, one way Anova. The normality of the data using a parametric test. Ranks 27 of data for Sub-Antarctic and Antarctic soils were compared to determine if there were 28 statistical differences in soil formed in different climatic conditions. Significant differences 29 were considered as P < 0.05. No differences between soil horizons and their depth were 30 assessed while the amount of soil samples was not enough to conduct this type of comparison. 31
Soil morphology 1
All the soils investigated were identified on the type level-mainly, according to 2 WRB (2006)-and were considered as weakly developed soils without evident differentiation 3 into horizons (Fig. 1, Table 1 ). These soils are typical representatives of Leptosols at the 4 Russkaya station and KGI, Ahumic soils of Regoliths at the R and L plots, Lithosols on KGI 5
and Post Orhnitosol (R) and current ("active") Orhnitosol (KGI). Permanent and temporal 6 over-moisted soils with some redoximorphic features of gleyification were characteristics for 7 L plot. 8
Regoliths did not show any morphological evidence of humus accumulation and were 9 presented by slightly different layers of mineral materials. Gleysols were determined on the 10 base of gray-blue color of mineral part: in the upper part of solum they had organic or organo-11 mineral grayish horizon. Leptosols are described mostly under the lichens and mosses on the 12 dense bedrocks. Ornhitosols (Fig. 1) should be divided on two categories: those which are 13 currently occupied by penguins, and those which are the former penguin rockeries, invaded 14 now by birds. We will call the latter Post Orhnitosols. 15
Carbon content and general soil properties 16
The soils investigated contained different amounts of organic carbon content. TOC 17 values ranged from 0.05-1.22% in soils of Larsemann hills to 4-7% in organo-mineral 18 horizons of the King-George island soil, to more than 30% in peat (turf) material (Table 2) . 19
The differences in carbon values and absorbed water were statistically significant for Sub-20
Antarctic and Antarctic soils: P<0.03 and P<0.01, by t-test respectively. One way Anova tests 21
showed the same differences with P levels P<0.01 and P<0.03 for TOC and hygroscopic 22
water. The lowest organic carbon content was fixed for regolith soil, which is not really soil, 23 but so-called "ahumic" soil, according to Tedrow and Ugolini (1966) . These ahumic soil-like 24 bodies contain nearly entirely mineral compounds and only very small portions of organic 25 components and were presented described in the Larsemann hills oasis. Ahumic soils are 26 typical for severe landscapes, where soil formation is limited by low organic matter 27 production. At the same time there are soils with essentially higher portions of carbon in this 28
Antarctic oasis. These soils were classified as Gleysols, i.e., soils seasonally covered by 29 water. Then, in the end of the Australian summer they were within a sub-areal environment. 30
These soils weere called "seasonal amphibious soils" (Abakumov and Krylenkov, 2011) . Soil 31 organic carbon content values in soils of the KGI were comparable with those that have been 32 published previously (Abakumov, 2010; Zhao, 2000) . The organic carbon values agree well 1 with the absorbed water levels. This is very important for soils which are known as soils with 2 low fine earth content (Abakumov, 2010, Campbell and Claridge, 1987) . All the soils 3 investigated are mostly slightly acidic; there are no alkaline layers between them due to 4 absence of effect of ocean salts accumulation and because of acid or neutral composition of 5 parent materials. Also, there were no statistical differences between the soils investigated. The 6 fine earth content in general is essentially higher in the soils of KGI compared to soils of the 7 continental oasis (P<0.04) due to different intensity of weathering (Vlasov et al, 2005 ) and 8 genesis of underlying bedrocks (Peter, 2008) . 9
Microbiological characteristics of soils 10
The differences between Sub-Antarctic and Antarctic soils in carbon content, soil 11 microbial biomass, and basal respiration were statistically significant (P<0.01 for all indexes 12
by both t-test and one way Anova methods). The values for microbial biomass carbon was 13 generally the highest in Sub-Antarctic soils of KGI, especially in upper organic horizons in 14 comparison with soils of coastal Antarctic landscapes (L, R). The same trend was found for 15 basal respiration of soils. The metabolic soil activity was higher in Sub-Antarctic soils that 16 can be interpreted as higher amounts of fresh organic remnants in well-developed organic 17 horizons. Metabolic ratios were sufficiently lesser in soils of oases in the coastal Antarctic. 18
This could be explained as a result of more severe climatic conditions as well as more 19 homogenous composition of organic remnants with simultaneous decreased total organic 20 carbon content. Two soils (Regolith and one of Gleysols) within the Larsemann hills showed 21 more decreased metabolic ratios in upper layers than in deeper layers. In contrast, the second 22
Gleysol of this oasis shows controversial distribution of these values, which can be explained 23 by development of oxidation processes in the Gox (gleyic redoximorphic) horizon. These 24 soils are so-called seasonal or amphibious soils (Abakumov and Krylenkov, 2011) , where the 25 sub-aquatic condition changes by air exposed at the end of Australian summer. This is the 26 reason for intensification of microbial processes in the upper solum. Levels of microbial 27 biomass were essentially lesser in R soils due to more severe climatic conditions. The 28 metabolic ratios were less variable in soils near the Russkaya station than in case of 29
Larsemann hills. 30
We summarize that soils of different Antarctic zones have different levels of carbon 31 content, basal respiration, and metabolic quotient. The most homogenous group is the soils 32 near the Russkaya station. This station had the most severe climate. Furthermore, the diversity 1 of soils as well as the diversity of climatic conditions increases to the north. This results in 2 increasing variability of microbial community characteristics and rate of total organic matter 3 accumulations. Thus, our data confirm the hypothesis of Rinnan et al. (2009) 
